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© A CNC program execution apparatus for execut- 
ing custom software prepared by the user. The ap- 
paratus possesses a custom software execution unit 
(22) for storing both an interpreter (22c) and a ma- 
chine language (22a) obtained by compiling the cus- 
tom software or an intermediate language (22b) ob- 
tained by compiling the custom software, and an 
execution task control unit (21) including means for 
selecting either the machine language or the inter- 
mediate language for compilation. When the custom 
software is a small program and needs high-speed 
operation, it is compiled into the machine language 
for execution. When the custom software is a large 
program and can allow for relatively low speed, on 
the other hand, it is executed with the intermediate 
language and the interpreter. Therefore, the custom 
software can be processed at high speeds, and so is 



the custom program of a large amount. 
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CNC PROGRAM EXECUTING APPARATUS 



Technical Held 



The present invention relates to a CNC pro- 
gram executing apparatus for executing custom 
software prepared by a user, and more particularly 
to a CNC program executing apparatus for execut- 
ing custom software in an intermediate language or 
a machine language. 



Background Art 

In the art of computerized numerical control 
(CNC) systems, software which matches machines 
for use with computerized numerical control ap- 
paratus is being developed by machine manufac- 
turers in order to allow the features of the ma- 
chines to be fully used. Manufacturers of comput- 
erized numerical control systems make basic soft- 
ware for their computerized numerical control sys- 
tems, and machine manufacturers produce soft- 
ware matching individual machines. The machine 
manufacturers can develop, stock, and sell machin- 
ing know-how as machine-dedicated software, i.e., 
custom software. 

Such custom software has heretofore been 
read by computerized numerical control systems 
and executed in the form of interpreters. 

With interpreters used, however, it is time- 
consuming to read and interpret custom software, 
and a function for interpolating complex curves at a 
high speed cannot be performed at times. If all 
custom software instructions are compiled into a 
machine language, then the capacity of a memory 
for storing the custom software becomes insuffi- 
cient. 



Disclosure of the Invention 



It is an object of the present invention to pro- 
vide a CNC program executing apparatus which 
will solve the above problems and can execute 
custom software in either an intermediate language 
or a machine language. 

To solve the above problems, there is provided 
a CNC program executing apparatus for executing 
custom software prepared by a user, comprising: 
a custom software executing unit for storing a 
machine language into which the custom software 
is compiled, or an intermediate language into which 
the custom software is compiled and an interpreter; 



and 

selector means for selecting the machine language 
or the intermediate language when the custom soft- 
ware is to be compiled. 

5 Whether the machine language or the inter- 

mediate language is to be used for executing the 
custom software can be determined dependent on 
the contents of the custom soft ware and the ca- 
pacity of a memory. If the amount of program of 

10 the custom software is small and the program 
should be processed at a high speed, it is com- 
piled into the machine language and executed. If 
the custom software has a large program amount 
and does not need to be processed at a high 

15 speed, the custom software is executed in the 
intermediate language and the interpreter. 



Brief Description of the Drawings 

20 

FIG. 1 is a block diagram of an embodiment 
of the present invention; and 

FIG. 2 is a block diagram of hardware of a 
25 computerized numerical control system for carrying 
out the present invention. 



Best Mode for Carrying Out the Invention 

30 

An embodiment of the present invention will 
hereinafter be described with reference to the 
drawings. 

35 FIG. 1 shows an embodiment of the present 

invention in block form. Denoted at 10 is an auto- 
matic operation task which is a basic task for a 
computerized numerical control system and pro- 
cesses tasks required by any machine tools. The 

40 automatic operation task 10 is prepared by a man- 
ufacturer of computerized numerical control sys- 
tems. 

Denoted at 20 is a custom software executing 
task for executing custom software designed for 

45 individual machines. The custom software incor- 
porates the functions of individual machines tools 
and know-how of a machine manufacturer, and is 
prepared by the machine manufacturer. 

The automatic operation task 10 has a custom 

so software control unit 1 1 for controlling custom soft- 
ware and an NC command executing unit 12. 
When the custom software control unit 11 reads a 
custom software instruction in commands, it trans- 
fers a program number (normally indicated by a 
numeral following "0") of the custom software and 
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local variables to the custom software executing 
task 20 to start the custom software executing task 
20. The NC command executing unit 12 executes 
ordinary NC commands. 

The custom software executing task 20 com- 5 
prises an execution task control unit 21 . a custom 
software executing unit 22, an NC command con- 
trol unit 23, and external functions 24. 

The execution task control unit 21 controls the 
execution of the custom software, and is normally io 
in a task stop condition. In response to a task start 
signal from the custom software control unit 11, a 
jump is made from the execution task control unit 
21 to the custom software executing unit 22. When 
an execution is finished, a return is made to the is 
execution task control unit 21 to enter the task stop 
condition, after which control goes back to the 
automatic operation task 10. 

The letter "J" and its associated arrow mean a 
jump, and the letter "R" and its associated arrow 20 
mean a return. 

The custom software executing unit 22 ex- 
ecutes actual custom software. The manner in 
which the program of the custom software is to be 
compiled can be selected dependent on the capac- 25 
ity of the custom software and whether high-speed 
processing of the custom software is required or 
not. If the amount of the program is small and the 
program needs to be processed at a high speed, 
then the custom software is compiled into a ma- 30 
chine language 22a. As a result, the custom soft- 
ware can be executed at a high speed, making it 
possible to interpolate complex curves at a high 
speed. However, the capacity of the required mem- 
ory is large. 35 

If the amount of the program of the custom 
software is comparatively large and the program 
does not require high-speed processing, the cus- 
tom software is compiled into an intermediate lan- 
guage. Therefore, the program is executed by in- 40 
terpreting the intermediate language 22b with an 
interpreter 22c. The intermediate language 22b is 
an intermediate language dedicated to the comput- 
erized numerical control system, and can be inter- 
preted at a considerably high speed as compared 45 
with the program of the original custom software. 

Where there are a plurality of custom software 
programs, one of the custom software may be 
compiled into the machine language while the other 
into the intermediate language for execution depen- so 
dent on the amounts of the programs and the need 
for high-speed processing. 

When there is an NC command in the custom 
software, a jump is made from the custom software 
executing unit 22 to the NC command control unit 55 
23. The NC command control unit 23 does not 
directly execute the NC command, but delivers the 
NC command to the NC command executing unit 



12 in the automatic operation task 10 and puts the 
execution task control unit 21 in the task stop 
condition. The NC command executing unit 12 
executes the NC command. When the execution of 
the NC command is finished, the custom software 
control unit 11 applies a task start signal to the 
execution task control unit 21 which then brings 
control back to the NC command control unit 23. if 
there is no other NC command, a return is made 
from the NC command control unit 23 to the cus- 
tom software executing unit 22. 

The external functions 24 are function routines 
such as a trigonometric function, an exponential 
function, and the like. A jump is made from the NC 
command control unit 23 to the custom software 
executing unit 22 for calculating a function, and a 
return is made to the NC command control unit 23 
after the calculation. 

As described above, dependent on the amount 
of the custom software and its contents, the cus- 
tom software is compiled into the machine lan- 
guage or the intermediate language for high-speed 
execution. 

RG. 2 schematically shows hardware of a com- 
puterized numerical control system for carrying out 
the present invention. The numerical control sys- 
tem includes a processor 31 for controlling the 
entire numerical control system, a ROM 32 for 
storing a system program, a RAM 33 for storing 
various data, a display unit 34 such as a CRT, a 
non-volatile memory 35 for storing custom software 
and a machining program, a control panel 36, and 
a machine tool 37. 

With the present invention, as described above, 
custom software is compiled into a machine lan- 
guage or an intermediate language for execution. 
Therefore, the custom software can be executed at 
a high speed. 

Claims 

1. A CNC program executing apparatus for 
executing custom software prepared by a user, 
comprising: 

a custom software executing unit for storing a 
machine language into which the custom software 
is compiled, or an intermediate language into which 
the custom software is. compiled and an interpreter; 
and 

selector means for selecting the machine language 
or the intermediate language when the custom soft- 
ware is to be compiled. 

2. A CNC program executing apparatus ac- 
cording to claim 1 , further comprising an NC com- 
mand control unit for controlling the execution of an 
NC command contained in said custom software. 
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3. A CNC program executing apparatus ac- 
cording to claim 1 t further comprising an external 
function for processing a function routine such as a 
trigonometric function or an exponential function 
contained in said custom software. 5 
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